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ABSTRACT
Objective: To revise the Brief Body Perception Questionnaire (BPQ‐SF) for applicability in patients with coronary heart disease
(CHD), and to examine its reliability and psychometric characteristics.
Methods: In Sample 1 (n = 371), items from the two subscales of the BPQ‐SF were revised using expert consultation and item
analysis, followed by exploratory factor analysis (EFA). Sample 2 (n = 350) was used for confirmatory factor analysis (CFA) and
for evaluating structural validity, internal consistency, test–retest reliability, and criterion‐related validity.
Results: The revised BPQ‐SF consists of 30 items across two subscales: Body Awareness (15 items) and Autonomic Reactivity
(15 items). The scale demonstrated good structural validity, internal consistency, and test–retest reliability. The total score was
significantly and positively correlated with anxiety as measured by the Hospital Anxiety and Depression Scale‐Anxiety subscale
(HADS‐A) (r = 0.368, p < 0.01).
Conclusion: The revised BPQ‐SF shows sound reliability and validity in hospitalized patients with CHD and serves as a reliable
tool for assessing interoceptive sensitivity and emotional states. It offers a valuable measurement basis for the early detection
and intervention of anxiety in patients with coronary heart disease.

1 | Introduction

Coronary Heart Disease (CHD) has become a major global
public health issue due to its high prevalence and mortality.
According to the Global Burden of Disease Study, an estimated
126 million people worldwide currently live with CHD, and this
number continues to rise (Family Medicine et al. 2020). With
the rise of the “psycho‐cardiology” concept, growing attention
has been given to the role of psychological factors in the
development and recovery of CHD (Ren et al. 2024). Anxiety is

one of the most common psychological issues among CHD pa-
tients, with reported prevalence ranging from 45% to 72%
(Diseases National Center For Cardiovascular and China The
Writing Committee Of 2024; Elderon et al. 2011). Studies have
shown that anxiety significantly affects treatment adherence
and quality of life, and is strongly associated with an increased
risk of adverse cardiovascular events and mortality (Hohls
et al. 2020). Therefore, identifying and managing anxiety in
CHD patients is crucial for improving both their mental health
and overall quality of life. Although modern psychological
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interventions—such as cognitive behavioral therapy and mind-
fulness training—have shown some effectiveness, about 25% of
patients continue to experience poor outcomes and persistent
symptoms, a condition known as “treatment‐resistant anxiety.”
The long‐term efficacy of these interventions remains limited
(Zhou and Guo, 2022; Qingxian et al. 2019). Early identification
of anxiety risk, understanding its underlying mechanisms, and
timely screening are essential for improving treatment outcomes
and advancing personalized care strategies.

In recent years, an increasing number of studies have shown
that individuals' perception of internal bodily signals—known
as interoception—is closely linked to emotional regulation and
is increasingly recognized as both a key mechanism and a po-
tential biomarker for emotional disorders such as anxiety and
depression (Murphy 2024; Lee et al. 2024). Interoception refers
to the processes by which individuals perceive, interpret, inte-
grate, and regulate signals originating from within the body,
such as heart rate, respiration, and gastrointestinal activity. It is
generally understood to involve three dimensions: interoceptive
accuracy, interoceptive sensibility, and interoceptive awareness
(Garfinkel et al. 2015). Among these, interoceptive sensibility
refers to the subjective perception of and sensitivity to internal
bodily sensations and is typically assessed using self‐report
questionnaires. According to mind‐body interaction models of
anxiety, bodily responses and interoceptive predictions play a
central role in the onset and maintenance of anxiety. According
to mind‐body interaction models of anxiety, bodily responses
and interoceptive predictions play a central role in the onset and
maintenance of anxiety (Quadt et al. 2020; Miniati et al. 2024;
Garfinkel et al. 2016; Solano López and Moore 2019). Therefore,
assessing interoceptive sensibility is essential for understanding
and managing anxiety symptoms. In clinical contexts, evalu-
ating the relationship between interoceptive sensibility and
anxiety levels may help determine whether heightened intero-
ceptive sensibility contributes to the development and persis-
tence of anxiety. Establishing such associations may inform
future clinical research and practice. Thus, evaluating intero-
ceptive sensibility holds significant potential for early screening
and targeted intervention for anxiety.

Currently, the main tools used to assess interoceptive sensibility
are the Multidimensional Assessment of Interoceptive Aware-
ness (MAIA) (Mehling et al. 2012) and the Body Perception
Questionnaire (BPQ) (Zhou et al. 2024). The MAIA captures
multiple dimensions of interoception and is well‐suited for
research settings. However, its complex structure and lengthy
completion time may place a cognitive burden on patients,
limiting its clinical applicability. In contrast, the BPQ comprises
122 items across five subscales: body awareness; autonomic
nervous system reactivity (supradiaphragmatic and sub-
diaphragmatic); cognitive‐affective‐physiological stress re-
sponses; stress response patterns; and health history. Its items
are simple and easy to understand, making it more appropriate
for clinical use. Nevertheless, its length may hinder its use in
high‐demand healthcare settings (X. Wang et al. 2025). To
address this issue, Cabrera et al. (Cabrera et al. 2018) developed
the Body Perception Questionnaire–Short Form (BPQ‐SF) by
extracting key items from the original BPQ. The BPQ‐SF con-
tains 46 items and has been translated into several languages. Its
psychometric properties have been validated across diverse

populations in different countries(N. Wang et al. 2020; Najari
et al. 2024). Wang et al. (N. Wang et al. 2020) translated the
BPQ‐SF into Chinese and conducted a preliminary psychomet-
ric evaluation among Chinese university students. The findings
indicated good internal consistency and structural validity of the
Chinese version. However, the applicability of the BPQ‐SF in
clinical populations remains unverified, and significant differ-
ences may exist between healthy and clinical samples in terms
of scale suitability. This gap has limited the promotion and use
of the BPQ‐SF for psychological screening in patients with
chronic diseases.

Given the high prevalence of anxiety and related psychological
disturbances among patients with CHD, as well as the close
association between interoceptive sensibility and anxiety
symptoms. this study aimed to evaluate the psychometric
properties of the Chinese version of the Body Perception
Questionnaire–Short Form (BPQ‐SF) in hospitalized CHD pa-
tients. Specifically, the study assessed the scale's reliability and
validity in a clinical context in China and explored its suitability
for this patient population. The findings are expected to provide
a scientifically sound and user‐friendly assessment tool for the
early identification and intervention of anxiety in CHD patients.
Furthermore, the results may support the development of
personalized psychological management strategies and promote
the broader clinical use of interoception‐based psychological
assessment tools.

2 | Materials and Methods

2.1 | Study Design

This study adopted a cross‐sectional design. Data were collected
between February and July 2025 in the cardiology ward of a
tertiary general hospital in Chongqing, China. Data were
collected between February and July 2025 in the cardiology
ward of a tertiary general hospital in Chongqing, China (Gag-
nier et al. 2021). This study was reviewed and approved by the
Ethics Committee of Jiangjin District Hospital Affiliated to
Chongqing University of Traditional Chinese Medicine.
(Approval No. JinZhongLunYanPi 2025‐003). The study was
conducted in accordance with the Declaration of Helsinki.

2.2 | Participants

A convenience sample was recruited from patients diagnosed
with CHD who were admitted to the cardiology department of
Jiangjin District Hospital, affiliated with Chongqing University
of Traditional Chinese Medicine.

The inclusion criteria were as follows.

1. Diagnosed with atherosclerotic coronary artery disease
according to the clinical guidelines for CHD, with a disease
duration of at least 3 months;

2. Aged over 18 years;

3. Clinically stable condition;
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4. Willingness to participate and ability to provide written
informed consent.

Exclusion criteria included.

1. A history of other life‐threatening conditions (e.g.,
advanced cancer, end‐stage organ failure, severe respira-
tory disease, or progressive neurological disorders);

2. Severe psychiatric or cognitive disorders that could impair
the ability to comprehend the questionnaire.

2.3 | Sample Size Estimation

The sample size was estimated based on psychometric princi-
ples. According to recommendations for exploratory factor
analysis (EFA), 5 to 10 participants are required per item (Sousa
and Rojjanasrirat 2011). The Chinese version of the BPQ‐SF
includes 46 items, resulting in a required sample size of 230–
460 participants. To account for an expected 10%–20% rate of
invalid questionnaires, the final estimated sample size ranged
from 253 to 552.

In addition, confirmatory factor analysis (CFA) typically re-
quires a minimum of 200 participants, which was also consid-
ered in the study design. A total of 751 valid questionnaires were
collected and divided into two independent samples according
to the collection peri: Sample 1 (n = 380), collected from
February to March 2025, was used for EFA; Sample 2 (n = 371),
collected from April to July 2025, was used for CFA. Criterion‐
related validity was evaluated by examining the correlation
between the total score of the Chinese BPQ‐SF and the anxiety
subscale score of the Hospital Anxiety and Depression Scale
(HADS‐A). Additionally, 30 participants were randomly selected
to complete the Chinese BPQ‐SF again after a 2‐week interval to
assess test–retest reliability.

2.4 | Data Collection and Quality Control

This study employed face‐to‐face paper‐based questionnaire
surveys. All investigators received standardized training and
instruction prior to data collection. Eligible participants were
rigorously screened by the researchers using the electronic
medical record system, based on the inclusion and exclusion
criteria. Before administering the questionnaire, investigators
explained the purpose of the study to the patients to gain their
trust and cooperation, and obtained written informed consent.
During the survey, investigators provided one‐on‐one guidance
to ensure accurate and complete responses. Completed ques-
tionnaires were collected immediately on site.

2.5 | Research Instruments

2.5.1 | General Information Questionnaire

The general information questionnaire was developed by the
research team and included demographic and clinical variables

such as age, gender, education level, marital status, type of
health insurance, and medical diagnosis.

2.5.2 | Chinese Version of the BPQ‐SF

The original BPQ‐SF was developed by Cabrera et al. by
extracting core items from the full BPQ, resulting in two sub-
scales: Body Awareness and Autonomic Nervous System Reac-
tivity (Cabrera et al. 2018). It was derived from the full BPQ by
extracting core items most relevant to clinical research, retain-
ing two subscales: Body Awareness and Autonomic Nervous
System Reactivity. The BPQ‐SF consists of 46 items in total, with
26 items in the Body Awareness subscale, measuring sensitivity
to bodily signals, and 20 items in the Autonomic Nervous Sys-
tem Reactivity subscale, assessing responses of autonomic
innervated organs. Each item is rated on a five‐point Likert scale
ranging from “Never” (1) to “Always” (5), with higher scores
indicating greater bodily perception sensitivity. This question-
naire has been translated into multiple languages. Wang et al.
(N. Wang et al. 2020) translated the BPQ‐SF into Chinese and
validated it among Chinese university students, reporting an
internal consistency of 0.94 and a test‐retest reliability of 0.78.

2.5.3 | HADS‐A

The HADS‐A (Cassiani‐Miranda et al. 2022) was used to assess
anxiety symptoms. This scale effectively minimizes bias caused
by somatic symptoms and is widely used for screening and
assessing anxiety in patients with chronic diseases. The HADS‐
A consists of seven items, with a reported Cronbach's alpha of
0.816. Items are scored on a 4‐point Likert scale, with anxiety
severity categorized as normal (≤ 7), mild to moderate anxiety
(8–11), and severe anxiety (≥ 12).

2.6 | Revision of the Questionnaire

Permission for use of the Chinese version of the BPQ‐SF was
obtained via email correspondence with the original translator.
This study invited six nursing experts to conduct two rounds of
expert evaluation on the item applicability of the scale: In the
first round of expert consultation, the panel unanimously agreed
that the items “feeling constipated” and “I am constipated” were
semantically similar, and recommended retaining only one.
Similarly, the items “frequent swallowing” and “urge to swal-
low” were considered overlapping, and only one should be
retained. To assess content validity, six nursing experts rated the
relevance of each item to its corresponding factor using a four‐
point Likert scale (1 = not relevant, 2 = somewhat relevant,
3 = quite relevant, 4 = highly relevant). The item‐level content
validity index (I‐CVI) and scale‐level content validity index (S‐
CVI) were calculated. Each item was independently reviewed
and scored by the experts. Items with an I‐CVI < 0.80 were
considered for deletion.

Among the six nursing experts, two held senior professional
titles, two were associate senior, and two were intermediate‐
level professionals; all held bachelor's degrees or higher. To
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ensure comprehensibility and acceptability of the items in the
clinical setting, cognitive interviews were conducted with 10
patients diagnosed with coronary artery disease. Patients were
asked: “Can you understand and accept the content and
meaning of each item?” Based on expert review and patient
feedback, the final version of the Chinese BPQ‐SF was
developed.

2.7 | Instrument Validation

2.7.1 | Item Analysis

During item analysis, participants were ranked according to
their total questionnaire scores, and the top 27% and bottom
27% were designated as the high‐score and low‐score groups,
respectively. Independent‐samples t‐tests were performed to
compare item scores between the two groups. Items with
CR < 3.00 or p > 0.05 were considered to have poor discrimi-
native power and were candidates for deletion. Pearson corre-
lation coefficients were also calculated between each item and
the total scale score. Items with a correlation coefficient < 0.300
or p > 0.05were considered insufficiently homogeneous with the
overall scale and were also flagged for potential deletion.

2.7.2 | EFA

The I‐CVI was calculated to evaluate content validity. An I‐CVI
greater than 0.80 was considered indicative of adequate content
validity. EFA was conducted using principal component anal-
ysis with varimax rotation. Prior to the EFA, the Kaiser–Meyer–
Olkin (KMO) test of sampling adequacy and Bartlett's test of
sphericity were conducted. A KMO value > 0.80 and a signifi-
cant Bartlett's test result (p < 0.05) indicated that the data were
appropriate for factor analysis. The following criteria were used
to identify and exclude inadequate items or factors: Factors with
eigenvalues ≥ 1 were retained; Each retained factor was
required to contain at least three items; A cumulative variance
contribution rate below 50% was considered inadequate; Items
with factor loadings or communalities < 0.40 were considered
for removal; Items with cross‐loadings differing by less than 0.20
across multiple factors were deemed ambiguous and were
candidates for removal.

2.7.3 | CFA

CFA was conducted using Sample 2 to evaluate the model fit of
the items to their hypothesized dimensions. Model fit was
considered acceptable if the following criteria were met: χ2/
df < 3.000; RMSEA < 0.080; GFI > 0.90; CFI > 0.90; TLI > 0.90.

2.7.4 | Reliability Assessment

Internal consistency was assessed using Cronbach's α, while
test–retest reliability was used to evaluate temporal stability. An
acceptable instrument is generally expected to demonstrate a
Cronbach's α > 0.80 for the total scale and > 0.60 for each

subscale. A test–retest reliability coefficient exceeding 0.70 in-
dicates good temporal stability.

2.7.5 | Criterion‐Related Validity

Previous research has indicated that interoceptive sensibility is a
contributing factor to anxiety. Therefore, the criterion‐related
validity of the BPQ‐SF was assessed by examining the correla-
tion between the BPQ‐SF total score and the score of the
HADS‐A.

2.8 | Data Analysis

All questionnaire data were independently double‐entered by
two researchers using SPSS version 26.0. Statistical analyses
were performed using IBM SPSS Statistics 26.0 and AMOS 26.0.
For normally distributed continuous variables, data were pre-
sented as mean � standard deviation (x ± s) and compared
using independent‐samples t‐tests. For non‐normally distributed
variables, the median and interquartile range (IQR) were re-
ported. Categorical variables were summarized as frequencies
and percentages (%) and analyzed using chi‐square (χ2) tests. All
statistical tests were two‐tailed, with a significance threshold set
at p < 0.05.

3 | Results

3.1 | General Characteristics of the Participants

A total of 751 questionnaires were distributed and collected in
this study. After excluding 30 invalid responses, 721 valid
questionnaires were retained, resulting in a response rate of
96.0%. The demographic and clinical characteristics of the par-
ticipants are presented in Table 1.

3.2 | Item Analysis

All items in the Body Awareness subscale demonstrated
CR > 3.00, ranging from 3.410 to 22.083 between high‐ and low‐
scoring groups (p < 0.001). All items in the Body Awareness
subscale demonstrated CR > 3.00, ranging from 3.410 to 22.083
between high‐ and low‐scoring groups (p < 0.001). Regarding
item‐total correlations, five items in the Body Awareness sub-
scale—“I breathe quickly,” “Stomach bloating,” “Teeth
grinding,” “Urge to defecate,” and “My heart is pounding”—had
Pearson correlation coefficients with the total scale score below
0.40 and were consequently removed. The remaining items
demonstrated acceptable item‐total correlations, ranging from
0.428 to 0.778 (p < 0.001). In the Autonomic Nervous System
Reactivity subscale, one item—“When I am speaking, I often
feel the need to cough or swallow saliva”—had a Pearson cor-
relation coefficient with the total scale score below 0.40 and was
therefore removed. The remaining items demonstrated item‐
total correlations ranging from 0.432 to 0.836 (p < 0.001).
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3.3 | Content Validity

Following two rounds of expert consultation, two items
—“Feeling constipated” and “Urge to swallow”—were removed.
The I‐CVI of the remaining items ranged from 0.830 to 1.000,
while the S‐CVI was 0.800.

3.4 | EFA

EFA was conducted using data from Sample 1. For the Body
Awareness subscale, the KMO value was 0.925, and Bartlett's
test of sphericity yielded χ2 = 2492.754, df = 105, p < 0.001,
indicating suitability for factor analysis. Principal component
analysis with varimax rotation was used to extract factors with
eigenvalues greater than 1. Items were removed if they had
factor loadings or communalities below 0.40, items with cross‐
loadings where the difference between two loadings was less
than 0.20, and items with high loadings on multiple factors were
removed. After several iterations, four items— “Stomach pain,”
“Frequent swallowing,” “Urge to clear throat by coughing,” and
“Tearing up”—were deleted. A total of three factors were
extracted, explaining 59.410% of the total variance, and 15 items
were retained. These factors were labeled as Somatic Perception,
Autonomic Arousal Perception, and Anxiety‐Related Somati-
zation Perception. The rotated factor loadings are presented in
Table 2.

For the Autonomic Nervous Response Subscale, the KMO was
0.870 and Bartlett's test of sphericity showed χ2 = 3393.272,
df= 105, p< 0.001, indicating appropriateness for factor analysis.
Following the same extraction and item selection criteria, four
items—“Chest pain,” “Difficulty controllingmy eyes,” “Nausea,”
and “Constipation”— were removed. A total of four factors were
extracted, accounting for 70.157% of the total variance, with 15
items retained. These factors were labeled as Digestive Auto-
nomic Response, Respiratory Autonomic Response, Pharyngeal
Autonomic Sensation, and Swallowing‐Breathing Coordination
Response. The rotated factor loadings are shown in Table 3.

3.5 | CFA

Based on data from Sample 2, CFA was performed using IBM
SPSS AMOS 26.0 to evaluate the revised Chinese version of the
BPQ‐SF. For the Body Awareness Subscale, CFA indicated a
good model fit: χ2/df = 2.934, RMSEA = 0.038, GFI = 0.915,
IFI = 0.918, CFI = 0.918. For the Autonomic Nervous Response
Subscale, CFA indicated a good model fit: χ2/df = 2.926,
RMSEA = 0.074, GFI = 0.912, IFI = 0.931, CFI = 0.905.

3.6 | Criterion‐Related Validity

Pearson correlation analysis showed that the total score of the
revised Chinese version of the Brief Body Perception

TABLE 1 | General characteristics of participants (n = 721).

Variable Sample 1 (n = 371, %) Sample 2 (n = 350, %)

Sex

Male 211 (56.87) 193 (55.14)

Female 160 (43.12) 157 (44.85)

Marital status

Single 3 (0.80) 0

Married 366 (0.30) 350 (1)

Divorced 1 (0.30) 0

Widowed 1 (0.30) 0

Educational level

Primary school or below 117 (31.50) 264 (75.42)

Junior high school 249 (67.10) 83 (23.71)

Senior high or above 5 (1.30) 3 (0.85)

Medical insurance

Urban and rural residents' insurance 314 (84.50) 339 (96.85)

Employee insurance 57 (15.40) 11 (3.14)

Place of residence

Rural 360 (97.0) 343 (98.00)

Urban 11 (3.00) 7 (0.02)

Monthly income (CNY)

< 3000 319 (86.00) 339 (96.85)

3000–6000 50 (13.50) 11 (3.14)

6000–9000 2 (0.50) 0
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Questionnaire (BPQ‐SF) (x ± s:50.29 ± 11.08) was positively
correlated with the total score of the Hospital Anxiety and
Depression Scale‐Anxiety subscale (HADS‐A) (4.94 ± 2.71)
(r = 0.368, p < 0.01).

3.7 | Internal Consistency

The internal consistency reliability analysis of the revised BPQ‐
SF showed a Cronbach's alpha coefficient of 0.870 for the total

TABLE 2 | Exploratory factor analysis results of body awareness subscale.

Item (item number) B1 B2 B3 Communality
7 A swelling of my body or parts of my body 0.570 0.535

9 Muscle tension in my arms and legs 0.639 0.591

10 A bloated feeling because of water retention 0.743 0.711

11 Muscle tension in my face 0.660 0.593

12 I experience goosebumps on my body 0.798 0.668

17 Tremor in my lips 0.751 0.614

23 Difficulty in focusing 0.546 0.469

6 Noises associated with my digestion 0.633 0.468

15 Palm sweating 0.689 0.608

16 Sweat on my forehead 0.582 0.615

18 Sweat in my armpits 0.620 0.637

19 The temperature of my face (especially my ears) 0.764 0.62

3 My mouth being dry 0.541 0.485

21 I feel jittery and on edge 0.813 0.720

22 I feel a strange tingling or cold sensation at the back of my neck, especially
when I'm nervous.

0.479 0.578

Eigenvalues 4.251 3.052 1.609

Cumulative variance Explained (%) 28.341 20.345 10.724
Abbreviations: B1: Somatic Perception; B2: Autonomic Activation Perception; B3: Anxiety‐Related Bodily Sensations.

TABLE 3 | Exploratory factor analysis results of autonomic nervous response subscale.

Item (item number) S1 S2 S3 S4 Communality
1. I Find it difficult to breathe while eating 0.579 0.768

16 I have acid reflux 0.740 0.570

18 I experience indigestion 0.876 0.851

19 I have digestive issues after eating 0.867 0.844

20 I have diarrhea 0.593 0.500

2 I feel short of breath when eating 0.482 0.502

5 I have shortness of breath 0.806 0.821

6 I find it difficult to breathe while talking 0.880 0.804

13 I feel I cannot get enough air when breathing 0.722 0.679

3 My heartbeat is sometimes irregular 0.572 0.668

8 I cough frequently, interfering with eating or speaking 0.814 0.724

9 I choke or gag on my saliva 0.745 0.714

4 when I eat, food feels dry and sticks to my mouth and throat 0.776 0.734

7 when I eat, I have difficulty coordinating swallowing, chewing, and/or
sucking with breathing

0.535 0.630

11 I choke and gag while eating 0.774 0.714

Eigenvalues 3.352 2.736 2.299 2.136

Cumulative variance Explained (%) 22.349 18.238 15.329 14.242
Abbreviations: S1: Gastrointestinal Autonomic Reactivity; S2: Respiratory Autonomic Reactivity; S3: Pharyngeal Autonomic Reactivity; S4: Swallowing‐Breathing
Coordination.
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scale. The Cronbach's alpha was 0.901 for the Body Awareness
subscale and 0.817 for the Autonomic Nervous System Reac-
tivity subscale.

3.8 | Test‐Retest Reliability

The test‐retest reliability of the revised Chinese version of the
BPQ‐SF was 0.882 for the total scale, 0.907 for the Body
Awareness subscale, and 0.814 for the Autonomic Nervous
System Reactivity subscale.

4 | Discussion

This study assessed the psychometric properties of the Chinese
version of the BPQ‐SF in patients with CHD, and revised the
scale to provide a reliable instrument for accurately measuring
interoceptive awareness in this clinical population. Items with
poor discrimination and low item‐total correlations were
excluded based on two rounds of data collection and statistical
analysis. The dimensional structure of the scale was further
examined using exploratory factor analysis. Ultimately, 15 items
were retained in the Body Awareness subscale and 15 in the
Autonomic Nervous System Reactivity subscale, resulting in a
final 30‐item scale.

Item analysis showed that all items in both subscales demon-
strated good discriminatory power (CR > 3.00, p < 0.001),
indicating their effectiveness in distinguishing between patients
with different levels of symptom severity. Regarding content
validity, the retained items, as determined by expert consulta-
tion, demonstrated acceptable I‐CVI (I‐CVI = 0.830–1.000) and
a scale‐level CVI (S‐CVI) of 0.800, indicating that the scale
content sufficiently captures the somatic perception profile of
CHD patients. Several items with low correlations with the total
score were removed, including “abdominal bloating,” “teeth
grinding,” “urge to defecate,” and “feeling constipated.” Spe-
cifically, “abdominal bloating” and “teeth grinding” are influ-
enced by vagally mediated visceral sensory inhibition, but are
easily affected by dietary habits, medication side effects, or
underlying gastrointestinal conditions. Although “urge to defe-
cate” and “feeling constipated” may be pathophysiologically
associated with impaired signal integration in the mesenteric
plexus due to visceral hypoperfusion in CHD, their manifesta-
tion requires a complex ischemia‐to‐neural signaling cascade
and can be confounded by primary gastrointestinal disorders
(Kaelberer and Bohórquez 2018). These factors may explain
their weak correlation with the overall scale score. Removing
these items enhanced the conceptual clarity of the scale by
focusing on interoceptive features specific to CHD, thereby
improving its discriminatory precision and minimizing the
impact of non‐specific symptoms.

The results of the EFA revealed a disease‐specific structure of
interoceptive features in patients with CHD. The Body Aware-
ness subscale ultimately yielded three dimensions—Somatic
Perception, Autonomic Arousal Perception, and Anxiety‐
Related Somatization—whereas the Autonomic Nervous

System Reactivity subscale revealed four distinct domains:
Digestive, Respiratory, Pharyngeal, and Swallowing–Breathing
Coordination responses. This factor structure diverges from
the previously reported three‐factor models (Cabrera et al. 2018;
Poli et al. 2021; N. Wang et al. 2020; Najari et al. 2024), poten-
tially reflecting alterations in heart–brain feedback circuits
characteristic of CHD. The Somatic Perception factor likely re-
flects spinal‐level sensory sensitization, possibly linked to
persistent peripheral afferent input driven by myocardial
ischemia (Agrimi et al. 2023; Quigg et al. 1988); The Autonomic
Arousal Perception factor corresponds to enhanced sympathetic
activation, consistent with the cardiac sympathetic afferent re-
flex theory (Berntson and Khalsa 2021); The Anxiety‐Related
Somatization factor may represent the emotional amplification
of visceral sensations by limbic structures and the anterior
cingulate cortex (Alexander et al. 2019; Taggart et al. 2016).
Items such as “frequent swallowing” were excluded, potentially
due to diminished vagal tone in CHD patients, which may
reduce pharyngeal sensory signaling (Lovelace et al. 2023). The
four‐factor structure of the Autonomic Reactivity subscale al-
lows for a more granular characterization of supra-
diaphragmatic autonomic pathways, offering insights into CHD‐
specific interoceptive phenotypes and informing more tailored
approaches to anxiety screening. Notably, the exclusion of the
item “chest pain” underscores the specificity of angina‐related
sensory processing pathways. Patients with CHD may inter-
pret chest pain primarily as a cardiovascular warning signal
rather than as an expression of autonomic reactivity (Bonaz
et al. 2021). The cardiac interoceptive system integrates me-
chanical and chemical signals via vagal and sympathetic afferent
pathways and plays a central role in cardiovascular homeostasis
and disease progression (Moore 2024). Of particular interest is
the emergence of the Swallowing‐Breathing Coordination factor
as an independent domain, which suggests that vagal dysfunc-
tion may have unique clinical manifestations in patients with
CHD. Therefore, the revised Chinese version of the BPQ‐SF may
serve as a more promising self‐assessment tool for interoceptive
functioning in this population.

Criterion‐related validity analysis revealed a significant positive
correlation between the revised BPQ‐SF and anxiety levels,
indicating that individuals with heightened interoceptive
sensitivity are more prone to experiencing anxiety. This finding
is consistent with prior research demonstrating that the onset
and progression of anxiety are closely linked to an individual's
perception of internal bodily states. This result further supports
the mind–body interaction model of anxiety proposed by Mal-
lorquí‐Bagué et al. (Mallorquí‐Bagué et al. 2016), which high-
lights the bidirectional interplay between anxiety‐related bodily
responses and interoceptive predictive processes. According to
this model, anxiety emerges through the interaction of both top‐
down and bottom‐up mechanisms. Specifically, in response to
external stressors, the brain continuously monitors bodily states
and generates interoceptive predictions shaped by pre‐existing
psychological traits (e.g., beliefs and expectations)—a top‐
down process (Seth et al. 2011; R. L. Wang and Chang 2024).
These predictions are then compared with actual bodily signals
arising from bottom‐up sensory inputs. A mismatch between
predicted and actual interoceptive input leads to a prediction
error. In an effort to resolve this error, individuals may develop
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a cascade of anxiety‐related physiological, emotional, cognitive,
and behavioral responses, thereby initiating or intensifying
anxiety symptoms (Murphy 2024).

The findings of this study demonstrated that the revised BPQ‐SF
possesses strong reliability. The total scale showed a Cronbach's
α coefficient of 0.870 and a test‐retest reliability of 0.882. The
Cronbach's α coefficient for the Body Awareness subscale was
0.901, with a test‐retest reliability of 0.907, while the Autonomic
Nervous System Reactivity subscale had a Cronbach's α of 0.817
and a test‐retest reliability of 0.814. These findings indicate that
the scale possesses good internal consistency and temporal
stability.

Several limitations should be acknowledged in this study. First,
the sample was drawn from a single center, which limits the
generalizability of the findings to broader populations. Addi-
tionally, associations with other negative emotional states were
not examined. Future research should investigate the associa-
tions and underlying mechanisms between body perception and
other adverse psychological states in patients with CHD, in
order to strengthen the empirical foundation for targeted in-
terventions to alleviate negative emotions and enhance quality
of life. Furthermore, although the BPQ‐SF was revised and
validated in a CHD population, its applicability to other clinical
populations has yet to be established. Further studies are war-
ranted to evaluate the psychometric properties and validity of
the scale in populations with other chronic conditions, such as
gastrointestinal disorders and diabetes.

5 | Conclusion

In this study, a revised version of the BPQ‐SF was developed
to assess interoceptive function in patients with CHD.
Exploratory and confirmatory factor analyses supported a
three‐factor structure for the Body Awareness subscale and a
four‐factor structure for the Autonomic Nervous System
Reactivity subscale. The revised BPQ‐SF demonstrated robust
psychometric properties, indicating its potential as a valid and
reliable tool for evaluating interoceptive awareness in patients
with CHD.
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